The antidepressant-like effect of alarin is related to TrkB-mTOR signaling and synaptic plasticity.
Alarin is a newly derived neuropeptide from a splice variant of the galanin-like peptide gene. We previously showed that alarin has an antidepressant-like effect by increasing the activity of the extracellular signal-regulated kinase (ERK) and protein kinase B (AKT) pathways, mediated by the tropomyosin-related kinase B receptor in the unpredictable chronic mild stress (UCMS) mouse model. Administration of rapamycin, a mammalian target of rapamycin (mTOR) inhibitor, prevents the rapid antidepressant-like effect induced by ketamine in animal models, indicating a vital role of mTOR in depression pathophysiology. mTOR is a target of the ERK and AKT pathways that regulates the initiation of protein translation via its downstream components: ribosomal protein S6 kinase (p70S6K) and eukaryotic initiation factor 4E binding protein 1 (4E-BP1). Therefore, we hypothesized that the antidepressant-like effects of alarin were achieved by activating ERK/AKT pathways, increasing the activity of mTOR and its downstream signaling components that contribute to protein synthesis required for synaptic plasticity. Our results suggest that intracerebroventricular administration of alarin significantly ameliorates depression-like behaviors in the UCMS mouse model. Furthermore, alarin restored UCMS-induced reductions of p70S6K and post-synaptic density 95 (PSD-95) mRNA levels, and of phospho-mTOR and phospho-4EBP1 in the prefrontal cortex, hippocampus, hypothalamus, and olfactory bulb. Additionally, alarin reversed the UCMS-induced downregulation of PSD-95 and synapsin I protein expression in these brain regions. Thus, the antidepressant-like effects of alarin may be mediated by restoring decreased activity of the mTOR signaling pathway and expression of synaptic proteins. Our findings help advance the understanding of depression pathophysiology.